1. Introduction. In mathematical biology, reaction-diffusion equations have been of great interest as a model describing spatial pattern formations. One of the most powerful approaches to the existence of spatially inhomogeneous solutions is a singular perturbation method. In fact, this method enables us to construct solutions with sharp spatial transition layers [5] , [6] , [12] , [13] . It is the purpose of this paper to present a method to construct solutions with internal transition layers in the context of singular perturbation problems. We also emphasize the stability analysis of the solutions so obtained as above. Our method is slightly different from those in [5] , [6] , [12] , [13] in that existence and stability analysis are carried out simultaneously . •¬ nder the homogeneous Neumann boundary conditions
•¬ The problem (PDE)+(BC) has been studied rather extensively for the case in which both diffusion coefficients d1, d2 are very large by, among others, Conway , Hoff and Smoller [3] , Hale [9] and Hale and Rocha [10] . Roughly speaking, the asymptotic dynamics of (PDE)+(BC) is qualitatively the same as that of
•¬ when min (d1, d2) is sufficiently large. On the other hand, there has been a series of works by Nishiura , Mimura, et al. [6] , [7] , [8] , [12] , [13] , [14] , [15] on (PDE)+(BC) from a viewpoint of pattern formation when d1>0 is very small with d2 remaining large. These authors have established the existence of equilibrium solutions with interior transition layers [13] as well as their [8] . Theorem A is proved in Section 4. Section 5 is devoted to the stability analysis of multiple transition layer solutions. The method employed in this paper seems to have several advantages. In terms of constructing approximate solutions, our approach is more natural than the matching method employed in [5] , [13] . It enables us to make the accuracy of the approximation of internal transition layers as high as we wish under generic conditions. It also clarifies the obstruction of constructing approximations of higher accuracy (see [17] in this regard). Another advantage of smooth approximations is that we have the approximate solutions residing in the same space as the true solutions. This fact renders us a dynamic approach to the parabolic equations (1.1). The way in which we construct approximate solution also simplifies the stability analysis considerably. The method of Liapunov-Schmidt reveals in a natural way the equations which determine the small eigenvalues, as well as the order of magnitude of these eigenvalues.
Throughout this paper, the following function spaces are frequently referred to. •¬ The quantity {---} in the first term under integral sign is identically equal to zero, in view of the relation (2.4), while the integral in the second term reduces to
•¬ Therefore the relation (3.1) gives
•¬ The second and the third expressions in (v) can be obtained from (ii) By using the eigenfunction expansion From the estimates in Lemma 3.5 and Corollary 3 .6, the relations in (3.7)R and 4.1. Existence via the Method of Liapunov-Schmidt. We will show the solvability of (2.11) or equivalently 
